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CODING METHOD, DECODING METHOD,
AND DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Bypass Continuation Application of
PCT/CN2020/121271 filed on Oct. 15, 2020, which claims
priority to Chinese Patent Application No. 201910985280.9
filed on Oct. 16, 2019, which are incorporated herein by
reference in their entirety.

TECHNICAL FIELD

This application relates to the field of communications
technologies, and in particular, to a coding method, a decod-
ing method, and a device.

BACKGROUND

For a multi-input multi-output (MIMO) system, a transmit
end device may optimize sending of a signal based on
channel state information (CSI), so that a degree of matching
between the signal and a channel state is higher. For
example, a precoding matrix indicator (PMI) may be used to
implement eigen beamforming, thereby increasing strength
of a received signal or inhibiting interference between cells
or user equipments (UE).

SUMMARY

According to a first aspect, an embodiment of the present
application provides a coding method, applied to a UE, and
the method includes: reporting N PMIs to a network device;
where each PMI is corresponding to one channel; a first PMI
includes channel information of a channel corresponding to
a second PMI; and the first PMI is one of the N PMIs, the
second PMI is at least one PMI before the first PMI, and N
is a positive integer greater than 1.

According to a second aspect, an embodiment of the
present application provides a decoding method, applied to
a network device, where the method includes: decoding N
PMIs received from a UE to obtain channel information of
N channels; where each PMI is corresponding to channel
information of one channel; a first PMI includes channel
information of a channel corresponding to a second PMI; the
first PMI is one of the N PMIs; and the second PMI is at least
one PMI before the first PMI, and N is a positive integer
greater than 1.

According to a third aspect, an embodiment of the present
application provides a decoding method, applied to a net-
work device, and the method includes: decoding, by using Y
decoding modules, N PMIs received from a UE to obtain
channel information of N channels; where some or all of the
Y decoding modules are different; and N and Y are positive
integers greater than 1.

According to a fourth aspect, an embodiment of the
present application provides a UE, where the UE includes a
sending module, and the sending module reports N PMIs to
a network device; where each PMI is corresponding to one
channel; a first PMI includes channel information of a
channel corresponding to a second PMI; the first PMI is one
of the N PMIs; and the second PMI is at least one PMI
before the first PMI, where N is a positive integer greater
than 1.

According to a fifth aspect, an embodiment of the present
application provides a network device, where the network
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device includes a decoding unit, configured to decode N
PMIs received from a user equipment (UE) to obtain chan-
nel information of N channels; where each PMI is corre-
sponding to channel information of one channel; a first PMI
includes channel information of a channel corresponding to
a second PMI,; the first PMI is one of the N PMIs; and the
second PMI is at least one PMI before the first PMI, and N
is a positive integer greater than 1.

According to a sixth aspect, an embodiment of the present
application provides a decoding method, applied to a net-
work device. The network device includes: a decoding unit,
configured to decode, by using Y decoding modules, N PMIs
received from a user equipment (UE) to obtain channel
information of N channels; where any decoding module is
corresponding to at least one of the N PMIs; some or all of
the Y decoding modules are different; and N and Y are
positive integers greater than 1.

According to a seventh aspect, an embodiment of the
present application provides a terminal device, including a
processor, a memory, and a computer program stored in the
memory and executable on the processor, where when the
computer program is executed by the processor, the steps of
the coding method according to the first aspect are imple-
mented.

According to an eighth aspect, an embodiment of the
present application provides a network device, including a
processor, a memory, and a computer program stored in the
memory and executable on the processor, where when the
computer program is executed by the processor, the steps of
the decoding method according to the second aspect are
implemented.

According to a ninth aspect, an embodiment of the present
application provides a network device, including a proces-
sor, a memory, and a computer program stored in the
memory and executable on the processor, where when the
computer program is executed by the processor, the steps of
the decoding method according to the third aspect are
implemented.

According to a tenth aspect, an embodiment of the present
application provides a non-transitory computer readable
storage medium, where the non-transitory computer read-
able storage medium stores a computer program, and when
the computer program is executed by a processor, the steps
of the coding method and the decoding method are imple-
mented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a possible schematic structural diagram of a
communications system according to an embodiment of the
present application;

FIG. 2 is a schematic flowchart of a coding method
according to an embodiment of the present application;

FIG. 3 is a first schematic flowchart of a decoding method
according to an embodiment of the present application;

FIG. 4 is a second schematic flowchart of a decoding
method according to an embodiment of the present appli-
cation;

FIG. 5 is a schematic flowchart of a training method for
a coding module and a decoding module according to an
embodiment of the present application;

FIG. 6 is a schematic flowchart of a coding and decoding
method according to an embodiment of the present appli-
cation;

FIG. 7 is a schematic structural diagram of UE according
to an embodiment of the present application;
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FIG. 8 is a schematic structural diagram of a network
device according to an embodiment of the present applica-
tion;

FIG. 9 is a schematic structural diagram of hardware of a
terminal device according to an embodiment of the present
application; and

FIG. 10 is a schematic structural diagram of a hardware
of a network device according to an embodiment of the
present application.

DETAILED DESCRIPTION

The following clearly describes the technical solutions in
the embodiments of the present application with reference to
the accompanying drawings in the embodiments of the
present application. Apparently, the described embodiments
are some of the embodiments of the present application
rather than all of the embodiments. All other embodiments
obtained by a person of ordinary skill in the art based on the
embodiments of the present application shall fall within the
protection scope of the present application.

It is to be noted that “I” in this text means “or”, for
example, A/B can mean A or B; The term “and/or” in this
specification describes only an association relationship for
describing associated objects and represents that three rela-
tionships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B exist,
and only B exists.

It is to be noted that for ease of describing the technical
solutions in the embodiments of this application clearly, in
the embodiments of this application, words such as “first”
and “second” are used to distinguish same or similar items
with a basically same function and role. A person of ordinary
skill in the art can understand that the words such as “first”
and “second” do not define the amount and the operating
sequence. For example, a first coding module and a second
coding module are used to distinguish between different
coding modules, but not to describe a specific sequence of
coding modules.

It is to be noted that in the embodiments of the present
application, the word “exemplary” or “for example” is used
to represent giving an example, an illustration, or a descrip-
tion. Any embodiment or design scheme described as an
“exemplary” or “for example” in the embodiments of the
present application should not be explained as being more
preferred or having more advantages than another embodi-
ment or design scheme.

It is to be noted that in the embodiments of this applica-
tion, “of”, “relevant” and “corresponding” may be mixed
during use sometimes. It should be noted that when a
difference thereof is de-emphasized, meanings expressed by
them are the same. In the embodiments of this application,
“plurality” means two or more.

The technical solutions provided in the present applica-
tion may be applied to various communications systems,
such as a 5G communications system, a future evolved
system, or a plurality of communications fusion systems.
The technical solutions may include a plurality of applica-
tion scenarios, such as machine to machine (M2M), D2M,
macro-micro communications, enhanced mobile broadband
(eMBB), ultra-reliable and low latency communications
(uRLLC), and massive machine type communication
(mMTC). These scenarios include but are not limited to a
scenario in which a terminal device communicates with a
terminal device, a network device communicates with a
network device, or a network device communicates with a
terminal device. The embodiments of the present application
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may be applied to communication between a network device
and a terminal device in a 5G communications system,
communication between a terminal device and a terminal
device, or communication between a network device and a
network device.

FIG. 1 is a possible schematic structural diagram of a
communications system according to an embodiment of the
present application. As shown in FIG. 1, the communica-
tions system includes at least one network device 100 (only
one network device 100 is in shown FIG. 1) and one or more
terminal devices 200 connected to each network device 100.

The network device 100 may be a base station, a core
network device, a transmission and reception point (TRP), a
relay node, an access point, or the like. The network device
100 may be a base transceiver station (BTS) in a global
system for mobile communications (GSM) or a code divi-
sion multiple access (CDMA) network, or may be an NB
(NodeB) in wideband code division multiple access
(WCDMA), or may be an eNB or an eNodeB in LTE.
Alternatively, the network device 100 may further be a radio
controller in a cloud radio access network (CRAN) scenario.
Alternatively, the network device 100 may be a network
device in a 5G communication system or a network device
in a future evolved network. However, these words do not
constitute a limitation on the present application.

The terminal device 200 may be a wireless terminal
device or may be a wired terminal device. The wireless
terminal device may be a device that provides voice and/or
other service data connectivity to a user, a handheld device
with a wireless communication function, a computing
device, another processing device connected to a wireless
modem, an in-vehicle device, a wearable device, a terminal
device in a future 5G network, or a terminal device in a
future evolved PLMN network. The wireless terminal
device may communicate with one or more core networks
by using a radio access network (RAN). The wireless
terminal device may be a mobile terminal device, such as a
mobile phone (or referred to as a “cellular” phone) and a
computer with a mobile terminal device. For example, the
wireless terminal device may be a portable, pocket-sized,
handheld, computer-built-in or in-vehicle mobile apparatus,
which exchanges voice and/or data with a wireless access
network. The wireless terminal device may be a personal
communication service (PCS) phone, a cordless phone, a
session initiation protocol (SIP) phone, a wireless local loop
(WLL) station, or a personal digital assistant (PDA) device.
The wireless terminal device may alternatively be a mobile
device, a user equipment (UE), a UE terminal device, an
access terminal device, a wireless communication device, a
terminal device unit, a terminal device station, a mobile
station, a mobile console, a remote station, a remote station,
a remote terminal device, a subscriber unit, a subscriber
station, a user agent, a terminal device apparatus, or the like.
In an example, in this embodiment of the present applica-
tion, FIG. 1 shows an example in which the terminal device
is a mobile phone.

In the prior art communications technologies, accurate
CSI is critical to a channel capacity. For example, for a
MIMO system, a transmit end device may optimize sending
of a signal based on CSI, so that the signal better matches a
channel state. Therefore, CSI acquisition has been a research
hotspot since the multi-antenna technology is proposed. For
example, when channel reciprocity does not exist, for
example, in a frequency division duplexing (FDD) system,
an uplink channel represented by an SRS cannot accurately
learn of downlink channel information. In this case, a
channel state information reference signal (CSI-RS) needs to
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be sent to a UE. The UE performs channel estimation based
on the CSI-RS to obtain downlink channel information, and
then transmits a PMI to a network device by using a
codebook specified in a protocol. The network device may
recover the downlink channel information based on the
codebook and the PMI.

A current codebook is divided into a Type I codebook and
a Type II codebook. A core idea of the codebooks is to
construct a codeword based on an oversampled 2D DFT
beam by using a rule, and then indicate a codeword in the
codebook by using bit information of a PMI, so as to retrieve
a corresponding channel vector or matrix. For example, a
precoding matrix W in a Type I single-panel CSI codebook
may be represented as a product of two matrices W1 and
W2, and information about W1 and W2 is separately
reported. W1 represents a long-term and frequency-indepen-
dent channel characteristic. The UE reports at least one W1
for an entire reporting bandwidth, and W2 attempts to
capture a short-term and frequency-related channel charac-
teristic. The UE reports one W2 for each subband, or does
not report W2. W1 and W2 are composed of oversampled
2D DFT beams. In addition, a difference between Type 11
and Type I lies in that Type I finally reports only one beam,
and Type II reports up to four orthogonal beams. For each
beam and two polarization directions of the beam, a reported
PMI provides a corresponding amplitude value (broadband
and subband) and a phase value (subband). In this way, Type
II captures a main propagation path and a corresponding
amplitude and phase, thereby providing more detailed chan-
nel information. Certainly, the overhead of Type Il is also
generally greater than that of Type 1.

However, when channel information transmission is per-
formed in the foregoing transmission manner, because a
legacy codebook is a codebook in a fixed mode and a
channel characteristic does not conform to the oversampled
2D DFT beam, accurate CSI cannot be obtained in a channel
information transmission process.

Usually, after receiving a PMI sent by a UE, a network
device finds corresponding one or more code words in a
codebook based on the PMI, and obtains combination infor-
mation between the code words, so as to obtain correspond-
ing CSI. A conventional codebook includes a Type I code-
book and a Type II codebook.

However, because the conventional codebook is con-
structed based on an oversampled two-dimensional discrete
Fourier transform beam (oversampled 2D DFT beam), when
CSl is transmitted between a transmit end and a receive end
by using the codebook, if a channel feature does not conform
to a two-dimensional discrete Fourier transform model, an
accurate PMI cannot be obtained, and therefore accurate CSI
cannot be obtained.

Embodiments of the present application provide a coding
method, a decoding method, and a device. In comparison
with a conventional technology in which only channel
information and a fixed codebook are used for channel
coding, after obtaining a channel, when a UE codes the
channel by using a coding module, the UE codes the channel
with reference to coding information of a coding module
before the coding module. Because the coding information
of the coding module before the coding module may reflect
correction information, coding precision of the coding mod-
ule is improved, a PMI with higher precision is obtained, and
precise CSI is obtained, thereby improving communication
efficiency.

Embodiment 1

FIG. 2 is a schematic flowchart of a coding method
according to an embodiment of the present application. As
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shown in FIG. 2, the coding method is applied to a UE, and
the coding method may include step 201.

Step 201: The UE reports N PMIs to a network device.

Correspondingly, the peer network device receives the N
PMIs.

Each PMI is corresponding to one channel; a first PMI
includes channel information of a channel corresponding to
a second PMI,; the first PMI is one of the N PMIs; and the
second PMI is at least one PMI before the first PMI, where
N is a positive integer greater than 1.

In this way, after a UE codes a channel, an obtained PMI
includes channel information of at least one PMI before the
PMI. That is, compared with a conventional technology that
only channel information and a fixed codebook are used to
code the channel, in the embodiments of the present appli-
cation, when the channel is coded, channel information of
another channel that is previously coded by the UE is
combined for coding, thereby improving coding accuracy of
the UE, obtaining a PMI with a higher precision, obtaining
precise CSI, and improving communication efficiency.

Optionally, in this embodiment of the present application,
the N PMIs are corresponding to L. coding modules, and any
coding module obtains at least one PMI of the N PMIs;
coding of a first coding module is based on coding infor-
mation of a second coding module; the first coding module
is one of the L coding modules; and the second coding
module is a coding module that performs coding before the
first coding module, and L is a positive integer greater than
1.

Optionally, in this embodiment of the present application,
any PMI in the N PMIs is obtained by the first coding
module by coding a channel corresponding to the any PMI
based on the coding information of the second coding
module; and the first coding module is a coding module
corresponding to the any PMIL.

Optionally, in this embodiment of the present application,
the L coding modules used by the UE may correspond to Y
decoding modules used by the network device. For example,
it is assumed that L is 4, that is, a total of four coding
modules are used. The UE sequentially uses the four coding
modules, that is, a coding module 1, a coding module 2, a
coding module 3, and a coding module 4. Correspondingly,
Y is 4, that is, the network device also uses four decoding
modules, that is, a decoding module 1, a decoding module
2, a decoding module 3, and a decoding module 4. The
coding module 1 is corresponding to the decoding module 1,
the coding module 2 is corresponding to the decoding
module 2, the coding module 3 is corresponding to the
decoding module 3, and the coding module 4 is correspond-
ing to the decoding module 4.

Optionally, in this embodiment of the present application,
the L. coding modules used by the UE may not be completely
corresponding to the Y decoding modules used by the
network device. For example, it is assumed that L is 4, that
is, a total of four coding modules are used, and the UE
sequentially uses the four coding modules: a coding module
1, a coding module 2, a coding module 3, and a coding
module 4. Correspondingly, Y is 1, that is, the network
device uses one decoding module, which is a decoding
module 1. When the coding modules perform coding in a
sequence of the coding module 1, the coding module 2, the
coding module 3, and the coding module 4, the correspond-
ing decoding module repeatedly uses the decoding module
1 to perform decoding.

Optionally, in this embodiment of the present application,
the UE may set a maximum quantity of PMIs reported by the
UE in one coding period, and the UE may determine a
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quantity N of coding modules based on the maximum
quantity of PMIs reported by the UE. In addition, if the
coding module includes a neural network, a training process
of the neural network may be performed based on the
maximum quantity of PMIs reported by the UE.

Optionally, in this embodiment of the present application,
the coding module may include a codebook or another
coding module that can perform coding except the code-
book. This is not limited in this embodiment of the present
application.

In this way, the coding module may be in another form
other than a codebook. In a conventional technology, a
codebook needs to be used for coding. However, a codebook
design needs to be based on a specific antenna model and a
channel model. That is, by using the codebook, a multi-
antenna system that conforms to a specific antenna model
needs to be used. A hardware device is not selected in a
flexible manner, and an actual channel does not fully meet
an assumed channel model. In this embodiment of the
present application, channel transmission may be completed
without using a codebook. Therefore, without being limited
by a specific structure of a hardware device, it is more
flexible to cooperate with various multi-antenna systems,
and is more suitable for a complex actual channel environ-
ment.

Optionally, in this embodiment of the present application,
the coding module may be a coding module trained based on
a neural network.

Optionally, in this embodiment of the present application,
the coding information of the second coding module
includes at least one of: a CSI-RS corresponding to a first
channel, intermediate state information for the second cod-
ing module to calculate a PMI, time domain correlation
information of the CSI-RS, or frequency domain correlation
information of the CSI-RS; where the first channel is a
channel corresponding to a PMI corresponding to the second
coding module.

For example, if the coding module is obtained based on a
neural network, the intermediate state information refers to
an output of an intermediate layer of the neural network
(passing through an activation function or not passing
through an activation function). If the coding module is a
codebook, the intermediate state information refers to an
intermediate result of processing such as transform of a
two-dimensional discrete Fourier transform beam/matrix
and a combination thereof. The foregoing processing
includes operations such as a linear combination of a plu-
rality of beams/matrices, a product, a kroneck product,
eigenvalue decomposition, and a combination of these
operations.

Optionally, in this embodiment of the present application,
the L coding modules are same coding modules. For
example, it is assumed that N is 4, that is, a total of four
coding modules are used, and a coding module numbered 1
is used each time.

Optionally, in this embodiment of the present application,
some or all of the L. coding modules are different.

Example 1: Some of the L coding modules are same
coding modules. For example, it is assumed that N is 4, that
is, a total of four coding modules are used, and a coding
module numbered 1 and a coding module numbered 2 are
separately used twice.

Example 2: The L coding modules are N different coding
modules. It is assumed that N is 4, that is, a total of four
coding modules are used, and the UE sequentially uses the
four coding modules: a coding module 1, a coding module
2, a coding module 3, and a coding module 4.
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In this way, the UE may flexibly select a suitable coding
module based on a current application scenario to code
channel information. Compared with a conventional PMI
coding process in which a fixed coding module is used to
code the channel information, resource overheads of the UE
are reduced, and communication efficiency is improved.

Optionally, in this embodiment of the present application,
PMI bit widths of all or some of the L. coding modules are
the same, or PMI bit widths of the L coding modules are
different. It should be noted that PMI bit widths of same
coding modules may be the same or different, and PMI bit
widths of different coding modules may be the same or
different.

For example, for any coding module, the UE may inter-
cept only a part of PMI bit width information, so as to report
only a part of a PMI output by the coding module. In this
way, the UE may directly change different PMI bit widths of
the coding module based on a current application scenario.
Therefore, resource overheads of the UE can be reduced,
and communication efficiency can be improved.

Optionally, in this embodiment of the present application,
step 201 may include the following step 201a.

Step 201a: After a first coding period starts, the UE
reports the N PMIs to the network device.

For example, the N PMIs are coded in the first coding
period.

Optionally, as shown in FIG. 2, step 201 may include the
following step 2015.

Step 2015: The UE performs, based on a first configura-
tion parameter, channel coding by using a third coding
module to obtain a PMI.

For example, the third coding module is at least one of the
L coding modules.

For example, the first configuration parameter is used to
indicate at least one of: the L. coding modules, a coding
sequence of the L coding modules, a maximum coding time
of each coding module, a maximum quantity M of PMIs
reported by the UE in one coding period, a PMI bit width of
the third coding module, or a trigger condition for starting
the first coding period.

For example, the trigger condition for starting the first
coding period may include at least one of: a quantity of PMIs
cumulatively reported by the UE in a second coding period
being greater than the quantity M, the UE receiving first
indication information from the network device, the UE
sending second indication information to the network
device, the UE continuously receiving acknowledgment
(ACK) information a plurality of times from the network
device, the UE detecting that a beam fails, the UE re-
accessing or switching a cell, or a channel state being
changed.

For example, the first indication information and the
second indication information are used to indicate the UE to
start a new coding period, and the second coding period is
a previous coding period of the first coding period.

For example, the channel state being changed includes at
least one of: a channel environment between the UE and the
network device being changed, quality of service required
by the UE being changed, the UE detecting that information
of a used CSI-RS is changed, the network device detecting
that information of a used CSI-RS is changed, or the UE
detecting that an antenna state is changed.

For example, the network device detecting that informa-
tion of a used CSI-RS is changed means that configuration
information of a CSI-RS resource set is changed, or con-
figuration information of a new CSI-RS resource set is
changed, or a new CSI-RS resource is used.
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For example, the first configuration parameter is specified
in a protocol, predefined, configuration information used by
the UE in a second coding period, or determined by the UE
based on target information; where the second coding period
is a previous coding period of the first coding period; and the
target information is used to indicate at least one of: a
channel environment between the UE and the network
device, quality of service required by the UE, hardware
configuration of the network device, or hardware configu-
ration of the UE.

In an example, the first configuration parameter may be
reported by the UE to the network device by using signaling
(for example, one or more of radio resource control (RRC),
media access control-control element (MAC CE), and
uplink control information (UCI)); or configured by the
network device for the UE by using signaling (for example,
one or more of RRC, a MAC CE, and downlink control
information (DCI)).

In an example, the first configuration parameter may be a
default configuration specified in a protocol.

In an example, the first configuration parameter is infor-
mation used to indicate the L. coding modules, information
used to indicate a coding sequence of coding modules that
perform coding in the first coding period, information used
to indicate a maximum coding time of the third coding
module, information used to indicate a maximum quantity of
PMIs reported by the UE in one coding period, information
used to indicate a PMI bit width of the third coding module,
and information used to indicate a trigger condition for
starting the first coding period. For example, the indication
information in the first configuration parameter may be
reported by the UE to the network device by using signaling
(for example, one or more of RRC, a MAC CE, and UCI);
or indicated by the network device to the UE by using
signaling (for example, one or more of RRC, a MAC CE,
and DCI).

For example, the channel environment between the UE
and the network device is obtained by the UE by detecting
a second channel, or obtained by the network device by
detecting a third channel, or obtained by a sensing device of
the UE, or obtained by the network device through a CSI
report sent by the UE; and/or the target information is
obtained by the UE through higher layer signaling. The
second channel includes at least one of: a physical downlink
control channel (PDCCH), a physical downlink shared chan-
nel (PDSCH), a CSI-RS, a demodulation reference signal
(DMRS), a phase tracking reference signal (PTRS), a syn-
chronization signal, or a physical broadcast channel
(PBCH). The third channel includes at least one of: a
physical uplink control channel (PUCCH), a physical uplink
shared channel (PUSCH), a physical random access channel
(PRACH), a sounding reference signal (SRS), a PTRS, or a
DMRS. The sensing device includes at least one of: a global
positioning system (GPS), a gyroscope, or another sensor
that senses a location, movement, or rotation of the UE, or
whether the UE is blocked. The higher layer signaling refers
to at least one of: signaling related to hardware configuration
of the network device and the UE, signaling related to a
channel environment from the network device to the UE, or
signaling related to quality of service required by the ter-
minal.

For example, the target information includes first infor-
mation, and the first information is used to indicate the
channel environment between the UE and the network
device; where the first information includes at least one of:
transmission power, noise power, interference power, line-
of-sight (LOS) transmission of a wireless signal, non-line-
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of-sight (NLOS) transmission of a wireless signal, time
delay information, a scattering condition, channel time
variation, a terminal moving speed, a terminal rotating
speed, or a change speed of a shielding around a terminal;
and/or

the target information includes second information, and

the second information is used to indicate the quality of
service required by the UE; and the second information
includes at least one of: an electric quantity, a through-
put value, time delay information, a size of a data
packet that needs to be transmitted, a bit error rate, a
signal-to-noise ratio, or a signal to interference plus
noise ratio; and/or

the target information includes third information, and the

third information is used to indicate the hardware
configuration of the network device; and the third
information includes at least one of: an antenna-related
parameter of the network device or a processing capa-
bility information parameter of the network device;
and/or

the target information includes fourth information, and

the fourth information is used to indicate the hardware
configuration of the UE; and the fourth information
includes at least one of: an antenna-related parameter of
the UE or a processing capability information param-
eter of the UE;

where the antenna-related parameter of the network

device includes at least one of: a quantity of antenna
elements, a quantity of transceiver units (TXRUs), or a
quantity of antenna panels; the processing capability
information parameter of the network device includes
at least one of: a signal processing capability, a data
calculation capability, a storage capability, a central
processing unit (CPU), a graphics processing unit
(GPU), or a natural processing unit (NPU); the
antenna-related parameter of the UE includes at least
one of: a quantity of antenna elements, a quantity of
TXRUs, or a quantity of antenna panels; and the
processing capability information parameter of the UE
includes at least one of: a signal processing capability,
a data calculation capability, a storage capability, a
CPU, a GPU, or an NPU.

It should be noted that, the UE may obtain one or more
items of the first information by detecting one or more
combinations in the second channel; and/or the network
device may obtain one or more items of the first information
by detecting one or more combinations in the third channel;
and/or the network device may obtain at least one of
transmission power, noise power, or interference power in
the first information through a CSI report sent by the UE;
and/or the UE may obtain, through the sensing device of the
UE, at least one of a channel time variation, a moving speed
of the terminal, a rotating speed of the terminal, or a change
speed of a shielding around the terminal in the first infor-
mation.

Optionally, in this embodiment of the present application,
before step 2015, step 201¢ is further included.

Step 201¢: The UE obtains third indication information.

The third indication information is used to indicate the
first configuration parameter.

For example, the third indication information is used to
indicate a parameter identifier corresponding to the first
configuration parameter. Example 1: After obtaining the first
configuration parameter, the UE reports the third indication
information to the network device, so that the network
device may obtain the corresponding first configuration
parameter from one or more preconfigured configuration
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parameters by using the parameter identifier of the first
configuration parameter corresponding to the third indica-
tion information as an index. Example 2: The UE receives
the third indication information from the network device,
then obtains the parameter identifier of the first configuration
parameter from the third indication information, and then
obtains the corresponding first configuration parameter from
one or more preconfigured configuration parameters by
using the parameter identifier of the first configuration
parameter as an index.

For example, the third indication information is used to
indicate at least one of: a maximum coding time of each
coding module, a maximum quantity of PMIs reported by
the UE in one coding period, or a PMI bit width of the third
coding module.

For example, the third indication information is used to
indicate a change amplitude of each parameter in the first
configuration parameter.

It should be noted that, when the UE and the network
device simultaneously obtain the third indication informa-
tion, the network device indicates that the first configuration
parameter takes precedence over the UE.

In this way, the UE can flexibly select a plurality of
parameter change manners of the UE, and different change
manners may be used for different cases. Therefore, resource
overheads during coding of the UE can be greatly reduced,
and coding efficiency can be improved.

Optionally, in this embodiment of the present application,
step 201¢ may include the following step 201c1.

Step 201c1: The UE obtains the third indication informa-
tion after a fourth coding module completes coding.

The fourth coding module is a previous coding module of
the third coding module, and the fourth coding module is
one of the L. coding modules.

For example, the third indication information is further
used to indicate to change at least one piece of the following
information in an original configuration parameter of the
third coding module: a PMI bit width of the third coding
module, or a maximum quantity of PMIs reported by the UE
in one coding period.

Optionally, in this embodiment of the present application,
step 201¢ may include the following step 201c2.

Step 201¢2: The UE obtains the third indication informa-
tion before the first coding period starts.

The first configuration parameter is a changed original
configuration parameter of the third coding module.

For example, the third indication information is further
used to indicate to change at least one of the following
original configuration parameter of the third coding module:
a coding sequence of coding modules that perform coding in
the first coding period, a maximum coding time of the third
coding module, a maximum quantity of PMIs reported by
the UE in one coding period, a PMI bit width of the third
coding module, or a trigger condition for starting the first
coding period; where the first configuration parameter is a
changed original configuration parameter of the third coding
module.

According to the coding method provided in this embodi-
ment of the present application, in comparison with a
conventional technology in which only channel information
and a fixed codebook are used for channel coding, after
obtaining a channel, when a UE codes the channel by using
a coding module, the UE codes the channel with reference
to coding information of a previous coding module of the
coding module. Because the coding information of the
previous coding module of the coding module may reflect
correction information, coding precision of the coding mod-

10

15

20

25

30

35

40

45

50

55

60

65

12

ule is improved, a PMI with higher precision is obtained, and
precise CSI is obtained, thereby improving communication
efficiency.

Embodiment 2

FIG. 3 is a schematic flowchart of a decoding method
according to an embodiment of the present application. As
shown in FIG. 3, the decoding method is applied to a
network device, and the decoding method may include step
301.

Step 301: The network device decodes N PMIs received
from a UE to obtain channel information of N channels.

Each PMI is corresponding to channel information of one
channel; a first PMI includes channel information of a
channel corresponding to a second PMI; the first PMI is one
of the N PMIs; and the second PMI is at least one PMI
before the first PMI, and N is a positive integer greater than
1.

In this way, compared with a conventional technology in
which a channel is decoded by only using channel informa-
tion and a fixed codebook, in this embodiment of the present
application, when the PMI is decoded, any PMI in the N
PMIs received by the network device includes channel
information of at least one PMI before the any PMI, so that
the network device can obtain more accurate CSI, thereby
improving communication efficiency.

Optionally, in this embodiment of the present application,
step 301 includes step Al.

Step Al: The network device decodes, by using Y decod-
ing modules, the N PMIs received from the UE to obtain the
channel information of the N channels.

Any decoding module is corresponding to at least one of
the N PMIs; and Y is a positive integer greater than 1.

Optionally, in this embodiment of the present application,
the Y decoding modules may be the same.

Optionally, in this embodiment of the present application,
some or all of the Y decoding modules are difterent.

Example 1: Some of the Y decoding modules are same
coding modules. For example, it is assumed that Y is 4, that
is, a total of four decoding modules are used, and a decoding
module numbered 1 and a decoding module numbered 2 are
separately used twice.

Example 2: The Y decoding modules are N different
decoding modules. It is assumed that N is 4, that is, a total
of four decoding modules are used, and the UE sequentially
uses the four decoding modules: a decoding module 1, a
decoding module 2, a decoding module 3, and a decoding
module 4.

In this way, the network device may flexibly select a
suitable decoding module based on a current application
scenario to decode the PMI. Compared with a conventional
PMI decoding process in which a fixed decoding module is
used for decoding, resource overheads of the network device
are reduced, and communication efficiency is greatly
improved.

Optionally, in this embodiment of the present application,
decoding of a first decoding module is based on decoding
information of a second decoding module and/or coding
information of a second coding module; the first decoding
module is one of the Y decoding modules; the second
decoding module is a decoding module before the first
decoding module; and the second coding module is a coding
module that performs coding before a coding module cor-
responding to the first decoding module.

Optionally, in this embodiment of the present application,
the first decoding module is obtained by decoding any PMI
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based on the decoding information of the second decoding
module; the first decoding module is a decoding module
corresponding to the any PMI; and the second decoding
module is a decoding module before the first decoding
module.

Optionally, in this embodiment of the present application,
the L coding modules used by the UE may correspond to Y
decoding modules used by the network device. For example,
it is assumed that N is 4, that is, a total of four coding
modules are used. The UE sequentially uses the four coding
modules, that is, a coding module 1, a coding module 2, a
coding module 3, and a coding module 4. Correspondingly,
the network device also uses four decoding modules, that is,
a decoding module 1, a decoding module 2, a decoding
module 3, and a decoding module 4. The coding module 1
is corresponding to the decoding module 1, the coding
module 2 is corresponding to the decoding module 2, the
coding module 3 is corresponding to the decoding module 3,
and the coding module 4 is corresponding to the decoding
module 4.

Optionally, in this embodiment of the present application,
the L. coding modules used by the UE may not be completely
corresponding to the Y decoding modules used by the
network device. For example, it is assumed that L is 4, that
is, a total of four coding modules are used, and the UE
sequentially uses the four coding modules: a coding module
1, a coding module 2, a coding module 3, and a coding
module 4. Correspondingly, Y is 1, that is, the network
device uses one decoding module, which is a decoding
module 1. When the coding modules perform coding in a
sequence of the coding module 1, the coding module 2, the
coding module 3, and the coding module 4, the correspond-
ing decoding module repeatedly uses the decoding module
1 to perform decoding.

It should be noted that, the second coding module in
Embodiment 1 and the second decoding module in Embodi-
ment 2 may be corresponding modules, or may not be
corresponding modules.

Optionally, in this embodiment of the present application,
the network device may set a maximum quantity of PMIs
received by the network device in one decoding period, and
the network device may determine a quantity N of decoding
modules based on the maximum quantity of PMIs reported
by the UE. In addition, if the decoding module includes a
neural network, a training process of the neural network may
be performed based on the maximum quantity of PMIs
received by the network device.

Optionally, in this embodiment of the present application,
the first decoding module is obtained by decoding any PMI
based on the decoding information of the second decoding
module; the first decoding module is a decoding module
corresponding to the any PMI; and the second decoding
module is a decoding module before the first decoding
module.

Optionally, in this embodiment of the present application,
the decoding module may include a codebook or another
decoding module that can perform decoding except the
codebook. This is not limited in this embodiment of the
present application.

In this way, the decoding module may be in another form
other than a codebook. In a conventional technology, a
codebook needs to be used for decoding. However, a code-
book design needs to be based on a specific antenna model.
That is, by using the codebook, a multi-antenna system that
conforms to a specific antenna model needs to be used. A
hardware device is not selected in a flexible manner. In this
embodiment of the present application, channel transmission
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may be completed without using a codebook. Therefore,
without being limited by a specific structure of the hardware
device, it is more flexible to cooperate with various multi-
antenna systems.

Optionally, in this embodiment of the present application,
the decoding module may be a decoding module trained
based on a neural network.

Optionally, the decoding information of the second
decoding module includes at least one of: a third PMI
corresponding to the second decoding module, intermediate
state information for the second decoding module to decode
the third PMI, time domain correlation information of the
third PMI, or frequency domain correlation information of
the third PMI.

For example, if the decoding module is obtained based on
a neural network, the intermediate state information refers to
an output of an intermediate layer of the neural network
(passing through an activation function or not passing
through an activation function). If the decoding module is a
codebook, the intermediate state information refers to an
intermediate result of processing such as transform of a
two-dimensional discrete Fourier transform beam/matrix
and a combination thereof. The foregoing processing
includes operations such as a linear combination of a plu-
rality of beams/matrices, a product, a kroneck product,
eigenvalue decomposition, and a combination of these
operations.

Optionally, in this embodiment of the present application,
PMI bit widths of all or some of the Y decoding modules are
the same, or PMI bit widths of the Y decoding modules are
different.

Optionally, in this embodiment of the present application,
step 301 may include the following step 301a.

Step 301a: After a first decoding period starts, the network
device decodes, by using the Y decoding modules in the first
decoding period, the N PMIs received from the UE to obtain
the channel information of the N channels.

Optionally, step 301 may further include the following
step 3015.

Step 3015: The network device performs, based on a first
configuration parameter, PMI decoding by using a third
decoding module to obtain the channel information.

The third decoding module is at least one of the Y
decoding modules; and the first configuration parameter is
used to indicate at least one of: the Y decoding modules, a
decoding sequence of the Y decoding modules, a maximum
decoding time of each decoding module, a maximum quan-
tity of PMIs reported by the UE in one decoding period, a
PMI bit width of the third decoding module, or a trigger
condition for starting the first decoding period.

For example, the trigger condition for starting the first
decoding period; and the trigger condition includes at least
one of: a quantity of PMIs cumulatively reported by the UE
in a second decoding period being greater than the maxi-
mum quantity M of PMIs received in one decoding period,
the UE receiving first indication information from the net-
work device, the UE sending second indication information
to the network device, the network device continuously
sending ACK to the UE a plurality of times, the network
device detecting that a beam {fails, the network device
re-accessing or switching a cell, or a channel state being
changed.

For example, the first indication information and the
second indication information are used to indicate the net-
work device to start a new decoding period, and the second
decoding period is a previous decoding period of the first
decoding period.
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For example, the channel state being changed includes at
least one of: a channel environment between the UE and the
network device being changed, quality of service required
by the network device being changed, the UE detecting that
information of a used CSI-RS is changed, the network
device detecting that information of a used CSI-RS is
changed, or the UE detecting that an antenna state is
changed.

It should be noted that, regarding that the network device
detects that information of a used CSI-RS is changed, refer
to the description in Embodiment 1, and details are not
described herein again.

Optionally, the first configuration parameter is specified in
aprotocol, predefined, configuration information used by the
UE in a second decoding period, or determined by the
network device based on target information; where the
second decoding period is a previous decoding period of the
first decoding period; and the target information is used to
indicate at least one of: a channel environment between the
UE and the network device, quality of service required by
the UE, hardware configuration of the network device, or
hardware configuration of the UE.

In an example, the first configuration parameter may be
reported by the UE to the network device by using signaling
(for example, one or more of radio resource control (RRC),
media access control-control element (MAC CE), and
uplink control information (UCI)); or configured by the
network device for the UE by using signaling (for example,
one or more of RRC, a MAC CE, and downlink control
information (DCI)).

In an example, the first configuration parameter may be a
default configuration specified in a protocol.

In an example, the first configuration parameter is infor-
mation used to indicate the Y decoding modules, informa-
tion used to indicate a decoding sequence of decoding
modules that perform decoding in the first decoding period,
information used to indicate a maximum decoding time of a
decoding module, information used to indicate a maximum
quantity of PMIs received by the network device in one
decoding period, information used to indicate a PMI bit
width of a decoding module, and information used to
indicate a trigger condition for starting the first decoding
period. For example, the indication information in the first
configuration parameter may be reported by the UE to the
network device by using signaling (for example, one or more
of RRC, a MAC CE, and UCI); or indicated by the network
device to the UE by using signaling (for example, one or
more of RRC, a MAC CE, and DCI).

It should be noted that for related descriptions and
descriptions of the channel environment between the UE and
the network device, refer to descriptions in Embodiment 1.
Details are not described herein again. Similarly, for related
descriptions and descriptions of the foregoing related infor-
mation, refer to descriptions in Embodiment 1. Details are
not described herein again.

Optionally, in this embodiment of the present application,
before step 3015, step 301c is further included.

Step 301c¢: The network device obtains third indication
information.

The third indication information is used to indicate the
first configuration parameter.

For example, the third indication information is used to
indicate a parameter identifier corresponding to the first
configuration parameter. Example 1: After obtaining the first
configuration parameter, the network device reports the third
indication information to the UE, so that the network device
may obtain the corresponding first configuration parameter
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from one or more preconfigured configuration parameters by
using the parameter identifier of the first configuration
parameter corresponding to the third indication information
as an index. Example 2: The network device receives the
third indication information from the UE, then obtains the
parameter identifier of the first configuration parameter from
the third indication information, and then obtains the cor-
responding first configuration parameter from one or more
preconfigured configuration parameters by using the param-
eter identifier of the first configuration parameter as an
index.

For example, the third indication information is used to
indicate at least one of: a maximum decoding time of each
decoding module, a maximum quantity of PMIs received by
the network device in one decoding period, or a PMI bit
width of the third decoding module.

For example, the third indication information is used to
indicate a change amplitude of each parameter in the first
configuration parameter.

It should be noted that, when the UE and the network
device simultaneously obtain the third indication informa-
tion, the network device indicates that the first configuration
parameter takes precedence over the UE.

In this way, the network device can flexibly select a
plurality of parameter change manners of the network
device, and different change manners may be used for
different cases. Therefore, resource overheads during decod-
ing of the network device can be greatly reduced, and
decoding efficiency can be improved.

Optionally, in this embodiment of the present application,
step 301¢ may include the following step 301c1.

Step 301¢1: The network device obtains the third indica-
tion information after a fourth decoding module completes
decoding.

The fourth decoding module is a previous decoding
module of the third decoding module, and the fourth decod-
ing module is one of the Y decoding modules.

For example, the third indication information is further
used to indicate to change at least one piece of the following
information in an original configuration parameter of the
third decoding module: a PMI bit width of the third decoding
module, or a maximum quantity of PMIs received by the
network device in one decoding period.

Optionally, in this embodiment of the present application,
step 301¢ may include the following step 301c2.

Step 301¢2: The network device obtains the third indica-
tion information before the first decoding period starts.

The first configuration parameter is a changed original
configuration parameter of the third decoding module.

For example, the third indication information is further
used to indicate to change at least one of the following
original configuration parameter of the third decoding mod-
ule: information used to indicate the Y decoding modules,
information used to indicate a decoding sequence of decod-
ing modules that perform decoding in the first decoding
period, a maximum decoding time of the third decoding
module, a maximum quantity of PMIs reported by the UE in
one decoding period, a PMI bit width of the third decoding
module, or a trigger condition for starting the first decoding
period; where the first configuration parameter is a changed
original configuration parameter of the third decoding mod-
ule.

According to the decoding method provided in this
embodiment of the present application, the network device
decodes, by using the Y decoding modules, the N PMIs
received from the UE to obtain the channel information of
the N channels, and each decoding module corresponds to at
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least one PMI. Because some or all of the Y decoding
modules are different, the network device may flexibly select
a suitable decoding module based on a current application
scenario to decode the PMI. Compared with a conventional
PMI decoding process in which a fixed decoding module is
used to decode the PMI, resource overheads of the network
device are reduced, and communication efficiency is
improved.

Embodiment 3

FIG. 4 is a schematic flowchart of a decoding method
according to an embodiment of the present application. As
shown in FIG. 4, the decoding method is applied to a
network device, and the decoding method may include step
A2.

Step A2: The network device decodes, by using Y decod-
ing modules, the N PMIs received from the UE to obtain the
channel information of the N channels.

In this embodiment of the present application, any one of
the Y decoding modules corresponds to at least one of the N
PMIs. Y is a positive integer greater than 1. Some or all of
the Y decoding modules are different.

It should be noted that, for related descriptions and related
descriptions of the decoding module and the decoding
method in this embodiment, refer to descriptions of the
decoding module in Embodiment 2 (that is, all content after
step Al in Embodiment 2). Details are not described herein
again.

According to the decoding method provided in this
embodiment of the present application, the network device
decodes, by using the Y decoding modules, the N PMIs
received from the UE to obtain the channel information of
the N channels, and each decoding module corresponds to at
least one PMI. Because some or all of the Y decoding
modules are different, the network device may flexibly select
a suitable decoding module based on a current application
scenario to decode the PMI. Compared with a conventional
PMI decoding process in which a fixed decoding module is
used to decode the PMI, resource overheads of the network
device are reduced, and communication efficiency is
improved.

Embodiment 4

Currently, there is corresponding study of artificial intel-
ligence (AI) and CSI in academia. Both a network device
and a UE use matching neural networks. After receiving a
CSI-RS, the UE performs channel estimation on the CSI-RS.
Then, an estimated result is used as an input to the neural
network on the UE side. An output of the neural network is
a PMI. After receiving the PMI, the network device uses the
PMI as an input to the neural network on the network device
side. The output of the neural network is channel informa-
tion of recovered information, so as to obtain CSI on the
network device side. The neural network has a simple
feedforward network, and neural networks at different
moments are not associated with each other. There is also a
long short term memory (LSTM) network, and the neural
network uses intermediate information at a previous
moment, but the neural network at each moment shares a
same coefficient.

In this embodiment of the present application, the neural
network may include a special neuron such as a convolu-
tional neuron, and an activation function may be Sigmoid, a
rectified linear unit (ReLU), a leaky rectified linear unit
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(leaky RelLU), a hyperbolic tangent function (tanh), or the
like. This is not limited in this embodiment of the present
application.

However, when channel information is transmitted in the
foregoing transmission manner, the following defects exist:
1. An existing Al and CSI technology does not have an
operation solution that considers impact of a protocol, such
as a procedure of CSI measurement and reporting, and a
training procedure of a neural network. 2. A set of param-
eters is shared by a network at each moment of a long short
term memory (LSTM) network, this is not flexible enough,
and performance improvement is limited.

To resolve this problem, an embodiment of the present
application provides a training method for a coding module
and a decoding module.

For a pair of coding module and decoding module, as
shown in FIG. 5, a training method for the coding module
and the decoding module may include step 401 to step 405.

Step 401: A target device obtains, based on a PMI period,
X fitth channels obtained by a UE in the PMI period.

The PMI period includes total duration in which a coding
module completes one time of coding and a corresponding
decoding module completes one time of decoding. The X
fifth channels are channels obtained after the UE performs
channel estimation on a CSI-RS received in the PMI period.

Step 402: The target device uses the X fifth channels as
inputs to a coding module, which are separately coded by the
coding module to obtain X PMIs.

For example, any PMI in the X PMIs is obtained by a
current coding module by coding, based on coding infor-
mation of a previous coding module, a fifth channel corre-
sponding to the any PMI; and the current coding module is
a coding module corresponding to the any PMI, and X is a
positive integer greater than 1.

Step 403: The target device uses the X PMIs as inputs to
a decoding module, which are decoded by the decoding
module to obtain X pieces of channel information G.

For example, any PMI in the X PMIs is obtained by a
current decoding module by decoding, based on decoding
information of a previous decoding module, a fifth channel
corresponding to the any PMI; and the current decoding
module is a decoding module corresponding to the any PMI,
and X is a positive integer greater than 1.

Step 404: The target device calculates a correlation or an
error between the X pieces of channel information G and
expected X fifth channels H.

For example, step 404 may further be implemented by
using the following steps 404a and 40464.

Step 404a: The target device performs calculation by
using a single resource element (RE) and a correlation result
in a single PMI period, to obtain a first calculation result.

The first calculation result includes at least one of: a
correlation between G and H, a mean square error (MSE)
between G and H, mutual information between G and H, a
European distance between G and H, another response
correlation or an error parameter.

Step 4045: The target device integrates different REs and
the correlation result in the PMI period to obtain a second
calculation result.

For example, the second calculation result may be com-
bined in at least one of: arithmetic averaging, geometric
averaging, harmonic averaging, square averaging, weighted
averaging, minimum maximization, or maximum minimi-
zation. A calculation object may be all or some of the
different REs and the correlation result in the PMI period.

Step 405: The target device trains coefficients of the
coding module and the decoding module based on the
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correlation or the error between the X pieces of channel
information G and the expected X fifth channels H, so that
a UE uses a matching coding module and a network device
uses a matching decoding module.

It should be noted that, the foregoing training process may
be performed before a terminal device accesses a network,
and a module coefficient is directly written into a chip.
Alternatively, after the UE accesses the network, real-time
training may be performed in synchronization with the
network. When the terminal device performs real-time train-
ing with the network, when reporting the PMI by using the
network, the terminal device reports complete information
of the fifth channel H to the network. After X PMI periods,
the network trains parameters of the decoding module based
on the correlation or the error between the X pieces of
channel information G and the expected X fifth channels H,
and sends training-related information that is sent by the
decoding module to the coding module to the terminal
device, so that the terminal device trains parameters of the
coding module.

According to the training method for the coding module
and the decoding module provided in this embodiment of the
present application, neural network training is performed on
the coding module and the decoding module, to obtain the
correlation and the error between G and expected H, and a
training procedure based on a neural network is provided
when protocol impact is considered. In addition, LSTM
networks at different moments may flexibly configure the
coding module, the decoding module, and related param-
eters thereof based on a change of a current scenario, thereby
greatly improving running performance of Al and CSI,
improving network CSI restoration precision, reducing
resource overheads of the terminal and the network, and
improving communication efficiency.

Embodiment 5

The following describes, by using an example, a coding
and decoding method provided in an embodiment of the
present application.

For example, as shown in a schematic diagram of a coding
and decoding method shown in FIG. 6, L coding modules
include a coding module 1 to a coding module N, N channels
include H1 to HN, channel information of the N channels
includes G1 to GN, and N PMIs include PMI1 to PMIN.

It should be noted that, structures and/or parameters of the
L coding modules may be the same or different. Structures
and/or parameters in Y decoding modules are at least dif-
ferent from those of other decoding modules. In addition, the
L coding modules used by the UE and the Y decoding
modules used by the network device may correspond to each
other, that is, the H and the PMI corresponding to each
coding module correspond to a sequence number of the G
obtained by the corresponding decoding module. For
example, H1 and PMI1 corresponding to the coding module
1 correspond to G1 obtained by a decoding module 1, and
H2 and PMI2 corresponding to the coding module 2 corre-
spond to G2 obtained by a decoding module 2 by decoding
PMI2.

For example, with reference to the foregoing content, the
coding and decoding method includes the following process:

(1) In the first PMI reporting event, the UE performs
channel estimation on a current CSI-RS to obtain a channel
H1, and inputs the channel H1 into the coding module 1 for
coding to obtain PMI1. Then, the UE reports PMI1 to the
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network device, and the network device inputs PMI1 into the
decoding module 1 for decoding to obtain channel informa-
tion G1.

(2) In the second PMI reporting event, the UE performs
channel estimation on a current CSI-RS to obtain a channel
H2, and inputs the channel H2 and coding information 1 of
the coding module 1 into the coding module 1 for coding to
obtain PMI2. In this case, the obtained PMI2 includes mixed
information of H1 and H2. Then, the UE reports PMI2 to the
network device, and the network device inputs PMI1 and
decoding information 1 of the decoding module 1 to the
decoding module 1 for decoding to obtain channel informa-
tion G2.

(3) For a coding and decoding process in the N-2 PMI
reporting events after the second PMI reporting event, refer
to the reporting process of the second PMI reporting event.
Details are not described herein again.

For example, in the Nth PMI reporting event, an input to
the coding module N includes not only HN but also coding
information of at least one coding module in the coding
module 1 to the coding module N-1. In this case, obtained
PMIN includes mixed information of a plurality of channels.
After the decoding module of the network device receives
PMIN, when the decoding module performs decoding, the
decoding module not only includes the received PMIN, but
also includes decoding information of at least one decoding
module in the decoding module 1 to a decoding module
N-1. In this case, obtained GN includes mixed information
of a plurality of PMIs.

It should be noted that, the coding information of the
coding module may be not only that of a previous coding
module, but also coding information of all or some of the
foregoing coding modules. Correspondingly, the decoding
information of the decoding module may be not only decod-
ing information of the previous decoding module, but also
decoding information of all or some of the foregoing decod-
ing modules.

For example, before the coding module and the decoding
module start to perform CSI transmission, the coding mod-
ule and the decoding module are first trained. For example,
during neural network training, H1 to HN are sequentially
input into the coding module 1 to the coding module N based
on the coding and decoding procedure shown in FIG. 6, to
obtain PMI1 to PMIN. PMI1 to the PMIN are sequentially
input into the decoding module 1 to the decoding module N
to obtain G1 to GN. Then, the correlation and/or the error
between G and H is calculated.

For example, a loss function of neural network training is
shown as follows: Loss=1-(the mean of the squares of the
correlations between HO and G0, H1 and G1, . . ., HN and
GN), and the correlation between G and H is calculated
based on the foregoing calculation formula. Then, based on
the correlation between G and H, parameters of the coding
module and the decoding module may be trained and
optimized, so that a loss gradually decreases.

Embodiment 6

FIG. 7 is a possible schematic structural diagram of a UE
according to an embodiment of the present application. As
shown in FIG. 7, the UE 500 includes a sending unit 501,
where the sending unit 501 is configured to report N PMIs
to a network device. Each PMI is corresponding to one
channel; a first PMI includes channel information of a
channel corresponding to a second PMI; the first PMI is one
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of the N PMIs; and the second PMI is at least one PMI
before the first PMI, where N is a positive integer greater
than 1.

Optionally, the N PMIs are corresponding to L. coding
modules, and any coding module obtains at least one PMI of
the N PMIs; coding of a first coding module is based on
coding information of a second coding module; the first
coding module is one of the L. coding modules; and the
second coding module is a coding module that performs
coding before the first coding module, and L is a positive
integer greater than 1.

Optionally, the coding information of the second coding
module includes at least one of: a CSI-RS corresponding to
a first channel, intermediate state information for the second
coding module to calculate a PMI, time domain correlation
information of the CSI-RS, or frequency domain correlation
information of the CSI-RS; where the first channel is a
channel corresponding to a PMI corresponding to the second
coding module.

Optionally, some or all of the L. coding modules are
different.

Optionally, PMI bit widths of all or some of the L. coding
modules are the same, or PMI bit widths of the L. coding
modules are different.

Optionally, the sending unit 501 is configured to report the
N PMIs to the network device after a first coding period
starts, where the N PMIs are obtained in the first coding
period.

Optionally, as shown in FIG. 7, the UE 500 further
includes a coding unit 502, where the coding unit 502 is
configured to perform, based on a first configuration param-
eter, channel coding by using a third coding module to
obtain a PMI; where the third coding module is at least one
of the L coding modules; and the first configuration param-
eter is used to indicate at least one of: the L coding modules,
a coding sequence of the L. coding modules, a maximum
coding time of each coding module, a maximum quantity M
of PMIs reported by the UE in one coding period, a PMI bit
width of the third coding module, or a trigger condition for
starting the first coding period.

Optionally, the trigger condition for starting the first
coding period; and the trigger condition includes at least one
of: a quantity of PMIs cumulatively reported by the UE in
a second coding period being greater than the quantity M,
the UE receiving first indication information from the net-
work device, the UE sending second indication information
to the network device, the UE continuously receiving ACK
a plurality of times from the network device, the UE
detecting that a beam fails, the UE re-accessing or switching
a cell, or a channel state being changed; where the first
indication information and the second indication informa-
tion are used to indicate the UE to start a new coding period,
and the second coding period is a previous coding period of
the first coding period.

Optionally, the channel state being changed includes at
least one of: a channel environment between the UE and the
network device being changed, quality of service required
by the UE being changed, the UE detecting that information
of a used CSI-RS is changed, the network device detecting
that information of a used CSI-RS is changed, or the UE
detecting that an antenna state is changed.

Optionally, the first configuration parameter is specified in
aprotocol, predefined, configuration information used by the
UE in a second coding period, or determined by the UE
based on target information; where the second coding period
is a previous coding period of the first coding period; and the
target information is used to indicate at least one of: a
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channel environment between the UE and the network
device, quality of service required by the UE, hardware
configuration of the network device, or hardware configu-
ration of the UE.

Optionally, as shown in FIG. 7, the UE 500 further
includes an obtaining unit 503, where the obtaining unit 503
is configured to obtain third indication information; where
the third indication information is used to indicate the first
configuration parameter.

Optionally, the obtaining unit 503 is configured to obtain
the third indication information after a fourth coding module
completes coding; where the fourth coding module is a
previous coding module of the third coding module, and the
fourth coding module is one of the L. coding modules.

Optionally, the third indication information is further used
to indicate to change at least one piece of the following
information in an original configuration parameter of the
third coding module: a PMI bit width of the third coding
module, or a maximum quantity of PMIs reported by the UE
in one coding period.

Optionally, the obtaining unit 503 is configured to obtain
the third indication information before the first coding
period starts; where the first configuration parameter is a
changed original configuration parameter.

Optionally, the third indication information is further used
to indicate to change at least one of the following original
configuration parameter of the third coding module: infor-
mation used to indicate the L. coding modules, information
used to indicate a coding sequence of coding modules that
perform coding in the first coding period, a maximum
coding time of the third coding module, a maximum quantity
of PMIs reported by the UE in one coding period, a PMI bit
width of the third coding module, or a trigger condition for
starting the first coding period; where the first configuration
parameter is a changed original configuration parameter.

Optionally, the channel environment between the UE and
the network device is obtained by the UE by detecting a
second channel, or obtained by the network device by
detecting a third channel, or obtained by a sensing device of
the UE, or obtained by the network device through a CSI
report sent by the UE; and/or the target information is
obtained by the UE through higher layer signaling; where
the second channel includes at least one of: a PDCCH, a
PDSCH, a CSI-RS, a DMRS, a PTRS, a synchronization
signal, or a PBCH; and the third channel includes at least one
of: a PUCCH, a PUSCH, a PRACH, an SRS, a PTRS, or a
DMRS.

Optionally, the target information includes first informa-
tion, and the first information is used to indicate the channel
environment between the UE and the network device; where
the first information includes at least one of: transmission
power, noise power, interference power, LOS, NLOS, time
delay information, a scattering condition, channel time
variation, a terminal moving speed, a terminal rotating
speed, or a change speed of a shielding around a terminal;
and/or

the target information includes second information, and

the second information is used to indicate the quality of
service required by the UE; and the second information
includes at least one of: an electric quantity, a through-
put value, time delay information, a size of a data
packet that needs to be transmitted, a bit error rate, a
signal-to-noise ratio, or a signal to interference plus
noise ratio; and/or

the target information includes third information, and the

third information is used to indicate the hardware
configuration of the network device; and the third
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information includes at least one of: an antenna-related
parameter of the network device or a processing capa-
bility information parameter of the network device;
and/or

the target information includes fourth information, and

the fourth information is used to indicate the hardware
configuration of the UE; and the fourth information
includes at least one of: an antenna-related parameter of
the UE or a processing capability information param-
eter of the UE;

where the antenna-related parameter of the network

device includes at least one of: a quantity of antenna
elements, a quantity of TXRUs, or a quantity of antenna
panels; the processing capability information parameter
of the network device includes at least one of: a signal
processing capability, a data calculation capability, a
storage capability, a CPU, a GPU, or an NPU; the
antenna-related parameter of the UE includes at least
one of: a quantity of antenna elements, a quantity of
TXRUs, or a quantity of antenna panels; and the
processing capability information parameter of the UE
includes at least one of: a signal processing capability,
a data calculation capability, a storage capability, a
CPU, a GPU, or an NPU.

According to the UE provided in this embodiment of the
present application, after the UE codes a channel, an
obtained PMI includes channel information of at least one
PMI before the PMI. That is, compared with a conventional
technology that only channel information and a fixed code-
book are used to code the channel, in the embodiments of the
present application, when the channel is coded, channel
information of another channel that is previously coded by
the UE is combined for coding, thereby improving coding
accuracy of the UE, obtaining a PMI with a higher precision,
obtaining precise CSI, and improving communication effi-
ciency.

It should be noted that, as shown in FIG. 7, a module
necessarily included in the UE 500 is shown in a solid-line
box, such as the sending unit 501; and modules that may or
may not be included in the UE 500 are indicated by a
dashed-line box, for example, the obtaining unit 503.

The UE 500 provided in this embodiment of the present
application can implement the process shown in the fore-
going method embodiment. To avoid repetition, details are
not described herein again.

Embodiment 7

FIG. 8 is a possible schematic structural diagram of a
network device according to an embodiment of the present
application. As shown in FIG. 8, the network device 600
includes a decoding unit 601, where the decoding unit 601
is configured to decode N PMIs received from a UE to
obtain channel information of N channels. Each PMI is
corresponding to channel information of one channel; a first
PMI includes channel information of a channel correspond-
ing to a second PMI; the first PMI is one of the N PMIs; and
the second PMI is at least one PMI before the first PMI, and
N is a positive integer greater than 1.

Optionally, the decoding unit 601 is configured to decode,
by using Y decoding modules, the N PMIs received from the
UE to obtain the channel information of the N channels. Any
decoding module is corresponding to at least one of the N
PMIs; and Y is a positive integer greater than 1.

Optionally, some or all of the Y decoding modules are
different.
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Optionally, decoding of a first decoding module is based
on decoding information of a second decoding module
and/or coding information of a second coding module; the
first decoding module is one of the Y decoding modules; the
second decoding module is a decoding module before the
first decoding module; and the second coding module is a
coding module that performs coding before a coding module
corresponding to the first decoding module.

Optionally, the decoding information of the second
decoding module includes at least one of: a third PMI
corresponding to the second decoding module, intermediate
state information for the second decoding module to decode
the third PMI, time domain correlation information of the
third PMI, or frequency domain correlation information of
the third PMI.

Optionally, PMI bit widths of all or some of the Y
decoding modules are the same, or PMI bit widths of the Y
decoding modules are different.

Optionally, the decoding unit 601 is configured to: after a
first decoding period starts, decode, by using the Y decoding
modules in the first decoding period, the N PMIs received
from the UE to obtain the channel information of the N
channels.

Optionally, the decoding unit 601 is configured to per-
form, based on a first configuration parameter, PMI decod-
ing by using a third decoding module to obtain the channel
information; where the third decoding module is at least one
of the Y decoding modules; and the first configuration
parameter is used to indicate at least one of: the Y decoding
modules, a decoding sequence of the Y decoding modules,
a maximum decoding time of each decoding module, a
maximum quantity of PMIs reported by the UE in one
decoding period, a PMI bit width of the third decoding
module, or a trigger condition for starting the first decoding
period.

Optionally, the trigger condition for starting the first
decoding period; and the trigger condition includes at least
one of: a quantity of PMIs cumulatively reported by the UE
in a second decoding period being greater than the quantity
M, the UE receiving first indication information from the
network device, the UE sending second indication informa-
tion to the network device, the network device continuously
sending acknowledgement (ACK) information to the UE a
plurality of times, the network device detecting that a beam
fails, the network device re-accessing or switching a cell, or
a channel state being changed; where the first indication
information and the second indication information are used
to indicate the network device to start a new decoding
period, and the second decoding period is a previous decod-
ing period of the first decoding period.

Optionally, the channel state being changed includes at
least one of: a channel environment between the UE and the
network device being changed, quality of service required
by the network device being changed, the UE detecting that
information of a used CSI-RS is changed, the network
device detecting that information of a used CSI-RS is
changed, or the UE detecting that an antenna state is
changed.

Optionally, the first configuration parameter is specified in
aprotocol, predefined, configuration information used by the
UE in a second decoding period, or determined by the
network device based on target information; where the
second decoding period is a previous decoding period of the
first decoding period; and the target information is used to
indicate at least one of: a channel environment between the
UE and the network device, quality of service required by
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the UE, hardware configuration of the network device, or
hardware configuration of the UE.

Optionally, as shown in FIG. 8, the network device further
includes an obtaining unit 602, where the obtaining unit 602
is configured to obtain third indication information. The
third indication information is used to indicate the first
configuration parameter.

Optionally, the obtaining unit 602 is configured to obtain
the third indication information after a fourth decoding
module completes decoding. The fourth decoding module is
a previous decoding module of the third decoding module,
and the fourth decoding module is one of the Y decoding
modules.

Optionally, the third indication information is further used
to indicate to change at least one piece of the following
information in an original configuration parameter of the
third decoding module: a PMI bit width of the third decoding
module, or a maximum quantity of PMIs reported by the UE
in one decoding period.

Optionally, the obtaining unit 602 is configured to obtain
the third indication information before the first decoding
period starts. The first configuration parameter is a changed
original configuration parameter.

Optionally, the third indication information is further used
to indicate to change at least one of the following original
configuration parameter of the third decoding module: infor-
mation used to indicate the Y decoding modules, informa-
tion used to indicate a decoding sequence of decoding
modules that perform decoding in the first decoding period,
a maximum decoding time of the third decoding module, a
maximum quantity of PMIs reported by the UE in one
decoding period, a PMI bit width of the third decoding
module, or a trigger condition for starting the first decoding
period; where the first configuration parameter is a changed
original configuration parameter.

Optionally, the channel environment between the UE and
the network device is obtained by the UE by detecting a
second channel, or obtained by the network device by
detecting a third channel, or obtained by a sensing device of
the UE, or obtained by the network device through a CSI
report sent by the UE; and/or the target information is
obtained by the UE through higher layer signaling; where
the second channel includes at least one of: a physical
downlink control channel (PDCCH), a physical downlink
shared channel (PDSCH), a channel state information ref-
erence signal (CSI-RS), a demodulation reference signal
(DMRS), a phase tracking reference signal (PTRS), a syn-
chronization signal, or a physical broadcast channel
(PBCH); and the third channel includes at least one of: a
physical uplink control channel (PUCCH), a physical uplink
shared channel (PUSCH), a physical random access channel
(PRACH), a channel sounding reference signal (SRS), a
PTRS, or a DMRS.

Optionally, the target information includes first informa-
tion, and the first information is used to indicate the channel
environment between the UE and the network device; where
the first information includes at least one of: transmission
power, noise power, interference power, LOS, NLOS, time
delay information, a scattering condition, channel time
variation, a terminal moving speed, a terminal rotating
speed, or a change speed of a shielding around a terminal;
and/or

the target information includes second information, and

the second information is used to indicate the quality of
service required by the UE; and the second information
includes at least one of: an electric quantity, a through-
put value, time delay information, a size of a data
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packet that needs to be transmitted, a bit error rate, a
signal-to-noise ratio, or a signal to interference plus
noise ratio; and/or

the target information includes third information, and the

third information is used to indicate the hardware
configuration of the network device; and the third
information includes at least one of: an antenna-related
parameter of the network device or a processing capa-
bility information parameter of the network device;
and/or

the target information includes fourth information, and

the fourth information is used to indicate the hardware
configuration of the UE; and the fourth information
includes at least one of: an antenna-related parameter of
the UE or a processing capability information param-
eter of the UE;

where the antenna-related parameter of the network

device includes at least one of: a quantity of antenna
elements, a quantity of transceiver units (TXRUs), or a
quantity of antenna panels; the processing capability
information parameter of the network device includes
at least one of: a signal processing capability, a data
calculation capability, a storage capability, a central
processing unit (CPU), a graphics processing unit
(GPU), or a neural network processing unit (NPU); the
antenna-related parameter of the UE includes at least
one of: a quantity of antenna elements, a quantity of
TXRUs, or a quantity of antenna panels; and the
processing capability information parameter of the UE
includes at least one of: a signal processing capability,
a data calculation capability, a storage capability, a
CPU, a GPU, or an NPU.

According to the network device provided in this embodi-
ment of the present application, compared with a conven-
tional technology in which a channel is decoded by only
using channel information and a fixed codebook, in this
embodiment of the present application, when the PMI is
decoded, any PMI in the N PMIs received by the network
device includes channel information of at least one PMI
before the any PMI, so that the network device can obtain
more accurate CSI, thereby improving communication effi-
ciency.

It should be noted that, as shown in FIG. 8, a module
necessarily included in the network device 600 is shown in
a solid-line box, such as the decoding unit 601; and a module
that may or may not be included in the network device 600
is indicated by a dashed-line box, for example, the obtaining
unit 602.

The network device provided in this embodiment of the
present application can implement the process shown in the
foregoing method embodiment. To avoid repetition, details
are not described herein again.

Embodiment 8

FIG. 8 is a possible schematic structural diagram of a
network device according to an embodiment of the present
application. As shown in FIG. 8, the network device 600
includes a decoding unit 601, where the decoding unit 601
is configured to decode, by using Y decoding modules, N
PMIs received from a UE to obtain channel information of
N channels. Any decoding module is corresponding to at
least one of the N PMIs; and some or all of the Y decoding
modules are different; and Y is a positive integer greater than
1.

Optionally, decoding of a first decoding module is based
on decoding information of a second decoding module
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and/or coding information of a second coding module; the
first decoding module is one of the Y decoding modules; the
second decoding module is a decoding module before the
first decoding module; and the second coding module is a
coding module that performs coding before a coding module
corresponding to the first decoding module.

Optionally, the decoding information of the second
decoding module includes at least one of: a third PMI
corresponding to the second decoding module, intermediate
state information for the second decoding module to decode
the third PMI, time domain correlation information of the
third PMI, or frequency domain correlation information of
the third PMI.

Optionally, PMI bit widths of all or some of the Y
decoding modules are the same, or PMI bit widths of the Y
decoding modules are different.

Optionally, the decoding unit 601 is configured to: after a
first decoding period starts, decode, by using the Y decoding
modules in the first decoding period, the N PMIs received
from the UE to obtain the channel information of the N
channels.

Optionally, the decoding unit 601 is configured to per-
form, based on a first configuration parameter, PMI decod-
ing by using a third decoding module to obtain the channel
information; where the third decoding module is at least one
of the Y decoding modules; and the first configuration
parameter is used to indicate at least one of: the Y decoding
modules, a decoding sequence of the Y decoding modules,
a maximum decoding time of each decoding module, a
maximum quantity of PMIs reported by the UE in one
decoding period, a PMI bit width of the third decoding
module, or a trigger condition for starting the first decoding
period.

Optionally, the trigger condition for starting the first
decoding period; and the trigger condition includes at least
one of: a quantity of PMIs cumulatively reported by the UE
in a second decoding period being greater than the quantity
M, the UE receiving first indication information from the
network device, the UE sending second indication informa-
tion to the network device, the network device continuously
sending acknowledgement (ACK) information to the UE a
plurality of times, the network device detecting that a beam
fails, the network device re-accessing or switching a cell, or
a channel state being changed; where the first indication
information and the second indication information are used
to indicate the network device to start a new decoding
period, and the second decoding period is a previous decod-
ing period of the first decoding period.

Optionally, the channel state being changed includes at
least one of: a channel environment between the UE and the
network device being changed, quality of service required
by the network device being changed, the UE detecting that
information of a used CSI-RS is changed, the network
device detecting that information of a used CSI-RS is
changed, or the UE detecting that an antenna state is
changed.

Optionally, the first configuration parameter is specified in
aprotocol, predefined, configuration information used by the
UE in a second decoding period, or determined by the
network device based on target information; where the
second decoding period is a previous decoding period of the
first decoding period; and the target information is used to
indicate at least one of: a channel environment between the
UE and the network device, quality of service required by
the UE, hardware configuration of the network device, or
hardware configuration of the UE.
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Optionally, as shown in FIG. 8, the network device further
includes an obtaining unit 602, where the obtaining unit 602
is configured to obtain third indication information. The
third indication information is used to indicate the first
configuration parameter.

Optionally, the obtaining unit 602 is configured to obtain
the third indication information after a fourth decoding
module completes decoding. The fourth decoding module is
a previous decoding module of the third decoding module,
and the fourth decoding module is one of the Y decoding
modules.

Optionally, the third indication information is further used
to indicate to change at least one piece of the following
information in an original configuration parameter of the
third decoding module: a PMI bit width of the third decoding
module, or a maximum quantity of PMIs reported by the UE
in one decoding period.

Optionally, the obtaining unit 602 is configured to obtain
the third indication information before the first decoding
period starts. The first configuration parameter is a changed
original configuration parameter.

Optionally, the third indication information is further used
to indicate to change at least one of the following original
configuration parameter of the third decoding module: infor-
mation used to indicate the Y decoding modules, informa-
tion used to indicate a decoding sequence of decoding
modules that perform decoding in the first decoding period,
a maximum decoding time of the third decoding module, a
maximum quantity of PMIs reported by the UE in one
decoding period, a PMI bit width of the third decoding
module, or a trigger condition for starting the first decoding
period; where the first configuration parameter is a changed
original configuration parameter.

Optionally, the channel environment between the UE and
the network device is obtained by the UE by detecting a
second channel, or obtained by the network device by
detecting a third channel, or obtained by a sensing device of
the UE, or obtained by the network device through a CSI
report sent by the UE; and/or the target information is
obtained by the UE through higher layer signaling; where
the second channel includes at least one of: a physical
downlink control channel (PDCCH), a physical downlink
shared channel (PDSCH), a channel state information ref-
erence signal (CSI-RS), a demodulation reference signal
(DMRS), a phase tracking reference signal (PTRS), a syn-
chronization signal, or a physical broadcast channel
(PBCH); and the third channel includes at least one of: a
physical uplink control channel (PUCCH), a physical uplink
shared channel (PUSCH), a physical random access channel
(PRACH), a channel sounding reference signal (SRS), a
PTRS, or a DMRS.

Optionally, the target information includes first informa-
tion, and the first information is used to indicate the channel
environment between the UE and the network device; where
the first information includes at least one of: transmission
power, noise power, interference power, LOS, NLOS, time
delay information, a scattering condition, channel time
variation, a terminal moving speed, a terminal rotating
speed, or a change speed of a shielding around a terminal;
and/or

the target information includes second information, and

the second information is used to indicate the quality of
service required by the UE; and the second information
includes at least one of: an electric quantity, a through-
put value, time delay information, a size of a data
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packet that needs to be transmitted, a bit error rate, a
signal-to-noise ratio, or a signal to interference plus
noise ratio; and/or

the target information includes third information, and the

third information is used to indicate the hardware
configuration of the network device; and the third
information includes at least one of: an antenna-related
parameter of the network device or a processing capa-
bility information parameter of the network device;
and/or

the target information includes fourth information, and

the fourth information is used to indicate the hardware
configuration of the UE; and the fourth information
includes at least one of: an antenna-related parameter of
the UE or a processing capability information param-
eter of the UE;

where the antenna-related parameter of the network

device includes at least one of: a quantity of antenna
elements, a quantity of transceiver units (TXRUs), or a
quantity of antenna panels; the processing capability
information parameter of the network device includes
at least one of: a signal processing capability, a data
calculation capability, a storage capability, a central
processing unit (CPU), a graphics processing unit
(GPU), or a neural network processing unit (NPU); the
antenna-related parameter of the UE includes at least
one of: a quantity of antenna elements, a quantity of
TXRUs, or a quantity of antenna panels; and the
processing capability information parameter of the UE
includes at least one of: a signal processing capability,
a data calculation capability, a storage capability, a
CPU, a GPU, or an NPU.

According to the network device provided in this embodi-
ment of the present application, the network device decodes,
by using the Y decoding modules, the N PMIs received from
the UE to obtain the channel information of the N channels,
and each decoding module corresponds to at least one PMI.
Because some or all of the Y decoding modules are different,
the network device may flexibly select a suitable decoding
module based on a current application scenario to decode the
PMI. Compared with a conventional PMI decoding process
in which a fixed decoding module is used to decode the PMI,
resource overheads of the network device are reduced, and
communication efficiency is improved.

It should be noted that, as shown in FIG. 8, a module
necessarily included in the network device 600 is shown in
a solid-line box, such as the decoding unit 601; and a module
that may or may not be included in the network device 600
is indicated by a dashed-line box, for example, the obtaining
unit 602.

The network device provided in this embodiment of the
present application can implement the process shown in the
foregoing method embodiment. To avoid repetition, details
are not described herein again.

Embodiment 9

Using the UE as a terminal device as an example. FIG. 9
is a schematic diagram of a hardware structure of a terminal
device for implementing various embodiments of the present
application. The terminal 100 includes but is not limited to:
components such as a radio frequency unit 101, a network
module 102, an audio output unit 103, an input unit 104, a
sensor 105, a display unit 106, a user input unit 107, an
interface unit 108, a memory 109, a processor 110, and a
power supply 111. A person skilled in the art may understand
that the structure of the terminal device 100 shown in FIG.
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9 is not intended to limit the terminal device, and the
terminal device 100 may include more components or fewer
components than those shown in the figure, or some com-
ponents may be combined, or a different component deploy-
ment may be used. In the embodiments of the present
application, the terminal device 100 includes but is not
limited to a mobile phone, a tablet computer, a notebook
computer, a handheld computer, an in-vehicle terminal
device, a wearable device, and a pedometer.

The radio frequency unit 101 is configured to report N
PMIs to a network device. Each PMI is corresponding to one
channel; a first PMI includes channel information of a
channel corresponding to a second PMI; the first PMI is one
of the N PMIs; and the second PMI is at least one PMI
before the first PMI, where N is a positive integer greater
than 1.

According to the terminal device provided in this embodi-
ment of the present application, after the terminal device
codes a channel, an obtained PMI includes channel infor-
mation of at least one PMI before the PMI. That is, com-
pared with a conventional technology that only channel
information and a fixed codebook are used to code the
channel, in the embodiments of the present application,
when the channel is coded, channel information of another
channel that is previously coded by the terminal device is
combined for coding, thereby improving coding accuracy of
the terminal device, obtaining a PMI with a higher precision,
obtaining precise CSI, and improving communication effi-
ciency.

It should be understood that in this embodiment of the
present application, the radio frequency unit 101 may be
configured to receive and transmit information or receive
and transmit a signal during a call, for example, receive
downlink data from a base station and send the downlink
data to the processor 110 for processing; In addition, the RF
circuit transmits uplink data to the base station. Generally,
the radio frequency unit 101 includes, but is not limited to,
an antenna, at least one amplifier, a transceiver, a coupler, a
low noise amplifier, a duplexer, and the like. In addition, the
radio frequency circuit 102 may further communicate with
another device through wireless communication. In addi-
tion, the radio frequency unit 101 may further communicate
with the network and another device through wireless com-
munication system.

The terminal device 100 provides the user with wireless
broadband Internet access through a network module 102,
such as helping the user to send and receive emails, browse
web pages, and access streaming media.

An audio output unit 103 may convert audio data received
by the radio frequency unit 101 or the network module 102
or stored in a memory 109 into an audio signal and output
as sound. In addition, the audio output unit 103 may further
provide an audio output that is related to a particular
function executed by the terminal device 100 (for example,
a call signal receiving sound or a message receiving sound).
The audio output unit 103 includes a loudspeaker, a buzzer,
a receiver, and the like.

An input unit 104 is configured to receive an audio signal
or a video signal. The input unit 104 may include a graphics
processing unit (GPU) 1041 and a microphone 1042. The
graphics processing unit 1041 performs processing on image
data of a static picture or a video that is obtained by an image
acquisition device (for example, a camera) in a video
acquisition mode or an image acquisition mode. An image
frame that has been processed may be displayed on a display
unit 106. An image frame that has been processed by the
graphics processing unit 1041 may be stored in the memory
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109 (or another storage medium) or sent by using the radio
frequency unit 101 or the network module 102. The micro-
phone 1042 can receive sound and can process such sound
into audio data. The processed audio data may be trans-
ferred, in a phone talk mode, to a format that may be sent to
a mobile communication base station via the radio frequency
unit 101 to output.

The terminal device 100 may further include at least one
sensor 105, such as an optical sensor, a motion sensor, and
other sensors. For example, the optical sensor includes an
ambient light sensor and a proximity sensor. The ambient
light sensor can adjust luminance of the display panel 1061
according to brightness of the ambient light. The proximity
sensor may switch off the display panel 1061 and/or back-
light when the terminal device 100 is moved to the ear. As
a motion sensor, an accelerometer sensor may detect accel-
eration values in all directions (usually on three axes), may
detect a value and a direction of gravity when the acceler-
ometer sensor is stationary, and may be used to recognize a
terminal device posture (for example, screen switching
between landscape and portrait modes, a related game, and
magnetometer posture calibration), a function related to
vibration recognition (such as a pedometer and a knock), and
the like. The sensor 105 may further include a fingerprint
sensor, a pressure sensor, an iris sensor, a molecular sensor,
a gyroscope, a barometer, a hygrometer, a thermometer, an
infrared sensor, and the like. Details are not described herein
again.

A display unit 106 is configured to display information
input by the user or information provided for the user. The
display unit 106 may include a display panel 1061. The
display panel 1061 may be configured in the form of a liquid
crystal display (LCD), an organic light-emitting diode
(OLED), or the like.

A user input unit 107 may be configured to: receive input
digit or character information, and generate a keyboard
signal input related to a user setting and function control of
the terminal device 100. For example, the user input unit 107
includes a touch panel 1071 and another input device 1072.
The touch panel 1071, also referred to as a touchscreen, may
collect a touch operation of a user on or near the touch panel
(such as an operation of a user on or near the touch panel
1071 by using any suitable object or attachment, such as a
finger or a touch pen). The touch panel 1071 may include
two parts: a touch detection apparatus and a touch controller.
The touch detection apparatus detects a touch orientation of
the user, detects a signal brought by the touch operation, and
transmits the signal to the touch controller. The touch
controller receives touch information from the touch detec-
tion apparatus, converts the touch information into a contact
coordinate, then transmits the contact coordinate to the
processor 110, receives and executes a command transmitted
by the processor 110. In addition, the touch panel 1071 may
be implemented by using various types, such as a resistive
type, a capacitance type, an infrared type, and a surface
acoustic wave type. In addition to the touch panel 1071, the
user input unit 107 may further include the another input
device 1072. For example, the another input device 1072
may include, but is not limited to, a physical keyboard, a
functional key (such as a volume control key or a switch
key), a track ball, a mouse, and a joystick, which are not
repeated herein.

Optionally, the touch panel 1071 may cover the display
panel 1061. After detecting a touch operation on or near the
touch panel 1071, the touch panel 1071 transfers the touch
operation to the processor 110, to determine a type of a touch
event. Then, the processor 110 provides a corresponding
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visual output on the display panel 1061 according to the type
of the touch event. In FIG. 9, the touch panel 1071 and the
display panel 1061 implement, as two independent parts,
input and output functions of the terminal device 100.
However, in some embodiments, the touch panel 1071 and
the display panel 1061 may be integrated to implement the
input and output functions of the terminal device 100, which
is not limited herein.

An interface unit 108 is an interface for connecting an
external device to the terminal device 100. For example, the
external apparatus may include a wired or wireless headset
port, an external power supply (or a battery charger) port, a
wired or wireless data port, a storage card port, a port used
to connect an apparatus having an identification module, an
audio input/output (/O) port, a video 1/O port, an earphone
port, and the like. The interface unit 108 may be configured
to receive an input (for example, data information or power)
from an external apparatus, and transmit the received input
to one or more elements in the terminal device 100, or may
be configured to transmit data between the terminal device
100 and the external apparatus.

The memory 109 may be configured to store a software
program and various data. The memory 109 may mainly
include a program storage area and a data storage area. The
program storage area may store an operating system, an
application program required by at least one function (for
example, a sound playback function and an image playback
function), or the like. The data storage area may store data
(for example, audio data and a phone book) created accord-
ing to use of the mobile phone. In addition, the memory 109
may include a high speed random access memory, and may
further include a non-volatile memory, such as at least one
magnetic disk storage device, a flash memory device, or
other non-volatile solid state storage devices.

The processor 110 is a control center of the terminal
device 100, and is connected to various parts of the terminal
device 100 by using various interfaces and lines. By running
or executing the software program and/or the module stored
in the memory 109, and invoking data stored in the memory
109, the processor 130 performs various functions and data
processing of the terminal device 100, thereby performing
overall monitoring on the terminal device 100. The proces-
sor 110 may include one or more processing units. Option-
ally, the processor 110 may integrate an application proces-
sor and a modem. The application processor mainly
processes an operating system, a user interface, an applica-
tion, and the like. The modem mainly processes wireless
communication. It may be understood that the foregoing
modem may either not be integrated into the processor 110.

The terminal device 100 further includes the power sup-
ply 111 (such as a battery) for supplying power to the
components, optionally, the power supply 111 may be logi-
cally connected to the processor 110 by using a power
management system, thereby implementing functions such
as charging, discharging, and power consumption manage-
ment by using the power management system.

In addition, the terminal device 100 includes some
unshown functional modules, which is not repeated herein.

Embodiment 10

FIG. 10 is a schematic structural diagram of hardware of
a network device according to an embodiment of the present
application. The network device 800 includes a processor
801, a transceiver 802, a memory 803, a user interface 804,
and a bus interface.
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The processor 801 is configured to decode N PMIs
received from a UE to obtain channel information of N
channels. Each PMI is corresponding to channel information
of one channel; a first PMI includes channel information of
a channel corresponding to a second PMI; the first PMI is
one of the N PMIs; and the second PMI is at least one PMI
before the first PMI, and N is a positive integer greater than
1.

According to the network device provided in this embodi-
ment of the present application, compared with a conven-
tional technology in which a channel is decoded by only
using channel information and a fixed codebook, in this
embodiment of the present application, when the PMI is
decoded, any PMI in the N PMIs received by the network
device includes channel information of at least one PMI
before the any PMI, so that the network device can obtain
more accurate CSI, thereby improving communication effi-
ciency.

Alternatively, the processor 801 is configured to decode,
by using Y decoding modules, N PMIs received from a UE
to obtain channel information of N channels. Any decoding
module is corresponding to at least one of the N PMIs; and
some or all of the Y decoding modules are difterent; and Y
is a positive integer greater than 1.

According to the network device provided in this embodi-
ment of the present application, the network device decodes,
by using the Y decoding modules, the N PMIs received from
the UE to obtain the channel information of the N channels,
and each decoding module corresponds to at least one PMI.
Because some or all of the Y decoding modules are different,
the network device may flexibly select a suitable decoding
module based on a current application scenario to decode the
PMI. Compared with a conventional PMI decoding process
in which a fixed decoding module is used to decode the PMI,
resource overheads of the network device are reduced, and
communication efficiency is improved.

In the embodiment of the present application, in FIG. 10,
a bus architecture may include any quantity of intercon-
nected buses and bridges, and connects together circuits that
are of one or more processors represented by the processor
801 and of a memory 803 represented by the memory. The
bus architecture may further connect various other circuits
of a peripheral device, a voltage regulator, a power man-
agement circuit, and the like. This is well known in the art,
and therefore, no description is provided in this specifica-
tion. The bus interface provides an interface. The transceiver
802 may be a plurality of components. The transceiver 802
includes a transmitter and a receiver, and provides a unit
configured to communicate with various other apparatuses
on a transmission medium. For different user equipments, a
user interface 804 may be an interface that can externally or
internally connect to a needed device, and the connected
device includes but is not limited to a keypad, a display, a
loudspeaker, a microphone, and a joystick. The processor
801 is responsible for the management of the bus architec-
ture and normal processing, and the memory 803 may be
configured to store data used when the processor 801
performs an operation.

In addition, the network device 800 further includes some
unshown functional modules, which is not repeated herein.

Embodiment 11

Optionally, an embodiment of the present application
further provides a terminal device, including a processor, a
memory, and a computer program stored in the memory and
executable on the processor. When the computer program is
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executed by the processor, the process of the coding method
shown in the foregoing embodiment is implemented, and a
same technical effect can be achieved. To avoid repetition,
details are not described herein again.

Optionally, an embodiment of the present application
further provides a network device, including a processor, a
memory, and a computer program stored in the memory and
executable on the processor. When the computer program is
executed by the processor, the process of the decoding
method shown in the foregoing embodiment is imple-
mented, and a same technical effect can be achieved. To
avoid repetition, details are not described herein again.

An embodiment of the present application further pro-
vides a non-transitory computer readable storage medium. A
computer program is stored in the non-transitory computer
readable storage medium. When the computer program is
executed by a processor, a plurality of processes of the
coding method and/or the decoding method in the foregoing
embodiments are implemented, and a same technical effect
can be achieved. To avoid repetition, details are not
described herein again. The non-transitory computer-read-
able storage medium may include a flash drive, a read-only
memory (ROM), a random access memory (RAM), a mag-
netic disk, or an optical disc.

It is to be noted that the terms “include”, “comprise”, or
any other variation thereof in this specification is intended to
cover a non-exclusive inclusion, which specifies the pres-
ence of stated processes, methods, objects, or apparatuses,
but do not preclude the presence or addition of one or more
other processes, methods, objects, or apparatuses. Without
more limitations, elements defined by the sentence “includ-
ing one” does not exclude that there are still other same
elements in the processes, methods, objects, or apparatuses.

Through the foregoing description on the implementa-
tions, a person skilled in the art can clearly learn that the
foregoing embodiment methods may be implemented by
using software in combination with a necessary universal
hardware platform. Certainly, the embodiment methods may
also be implemented by using hardware, but the former is a
better implementation in many cases. Based on such an
understanding, the technical solutions of the present appli-
cation or the part that makes contributions to the related
technology may be substantially embodied in the form of a
software product. The computer software product is stored
in a storage medium (for example, a read-only memory
(ROM)/random access memory (RAM), a magnetic disk, or
an optical disc), and contains several instructions for
instructing a terminal device (which may be a mobile phone,
a computer, a server, or a network device) to perform the
method according to the embodiments of the present appli-
cation.

The embodiments of the present application are described
above with reference to the accompanying drawings, but the
present application is not limited to the foregoing embodi-
ments, which are merely illustrative rather than limited.
Under the inspiration of the present application, a person of
ordinary skill in the art can make many forms without
departing from the scope of the present application and the
protection of the claims, all of which fall within the protec-
tion of the present application.

What is claimed is:

1. A coding method, performed by a user equipment (UE)
and comprising:

reporting N precoding matrix indicators (PMls) to a

network device; wherein

each PMI is corresponding to one channel; a first PMI

comprises channel information of a channel corre-
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sponding to a second PMI; the first PMI is one of the
N PMIs; and the second PMI is at least one of the PMIs
corresponding to channels before a channel corre-
sponding to the first PMI, wherein N is a positive
integer greater than 1;

wherein the N PMIs correspond to L coding modules, and
any coding module of the L coding modules obtains at
least one PMI of the N PMIs;

coding of a first coding module is based on coding

information of a second coding module;

the first coding module is one of the L coding modules;

and

the second coding module is a coding module that per-

forms coding before the first coding module, and L is
a positive integer greater than 1.

2. The method according to claim 1, wherein the coding
information of the second coding module comprises at least
one of: a channel state information reference signal (CSI-
RS) corresponding to a first channel, intermediate state
information for the second coding module to calculate a
PMI, time domain correlation information of the CSI-RS, or
frequency domain correlation information of the CSI-RS;
wherein

the first channel is a channel corresponding to a PMI

corresponding to the second coding module.

3. The method according to claim 1, wherein some or all
of the L coding modules are different.

4. The method according to claim 3, wherein PMI bit
widths of all or some of the L coding modules are same, or
PMI bit widths of the L coding modules are different.

5. The method according to claim 1, wherein the reporting
N PMIs to a network device comprises:

reporting the N PMIs to the network device after a first

coding period starts, wherein the N PMIs are obtained
in the first coding period.

6. The method according to claim 5, wherein the method
further comprises:

performing, based on a first configuration parameter,

channel coding by using a third coding module to
obtain a PMI; wherein

the third coding module is at least one of the L. coding

modules; and the first configuration parameter is used
to indicate at least one of: the L coding modules, a
coding sequence of the L. coding modules, a maximum
coding time of each coding module, a maximum quan-
tity M of PMIs reported by the UE in one coding
period, a PMI bit width of the third coding module, or
a trigger condition for starting the first coding period.

7. The method according to claim 6, wherein the trigger
condition comprises at least one of: a quantity of PMIs
cumulatively reported by the UE in a second coding period
being greater than a quantity M, the UE receiving first
indication information from the network device, the UE
sending second indication information to the network
device, the UE continuously receiving acknowledgment
(ACK) information a plurality of times from the network
device, the UE detecting that a beam fails, the UE re-
accessing or switching a cell, or a channel state being
changed; wherein

the first indication information and the second indication

information are used to indicate the UE to start a new
coding period, and the second coding period is a
previous coding period of the first coding period.

8. The method according to claim 7, wherein the channel
state being changed comprises at least one of: a channel
environment between the UE and the network device being
changed, quality of service required by the UE being
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changed, the UE detecting that information of a used chan-
nel state information reference signal (CSI-RS) is changed,
the network device detecting that information of a used
CSI-RS is changed, or the UE detecting that an antenna state
is changed.

9. The method according to claim 6, wherein the first
configuration parameter is specified in a protocol, pre-
defined, configuration information used by the UE in a
second coding period, or determined by the UE based on
target information; wherein the second coding period is a
previous coding period of the first coding period; and the
target information is used to indicate at least one of: a
channel environment between the UE and the network
device, quality of service required by the UE, hardware
configuration of the network device, or hardware configu-
ration of the UE.

10. The method according to claim 9, wherein the channel
environment between the UE and the network device is
obtained by the UE by detecting a second channel, or
obtained by the network device by detecting a third channel,
or obtained by a sensing device of the UE, or obtained by the
network device through a CSI report sent by the UE;
wherein

the second channel comprises at least one of: a physical

downlink control channel (PDCCH), a physical down-
link shared channel (PDSCH), a channel state infor-
mation reference signal (CSI-RS), a demodulation ref-
erence signal (DMRS), a phase tracking reference
signal (PTRS), a synchronization signal, or a physical
broadcast channel (PBCH); and the third channel com-
prises at least one of: a physical uplink control channel
(PUCCH), a physical uplink shared channel (PUSCH),
a physical random access channel (PRACH), a sound-
ing reference signal (SRS), a PTRS, or a DMRS.

11. The method according to claim 9, wherein the target
information comprises at least one of: first information,
second information, third information, or fourth informa-
tion; wherein

the first information is used to indicate the channel

environment between the UE and the network device;
wherein the first information comprises at least one of:
transmission power, noise power, interference power,
line-of-sight (LOS) transmission of a wireless signal,
non-line-of-sight (NLOS) transmission of a wireless
signal, time delay information, a scattering condition,
channel time variation, a terminal moving speed, a
terminal rotating speed, or a change speed of a shield-
ing around a terminal;

the second information is used to indicate the quality of

service required by the UE; and the second information
comprises at least one of: an electric quantity, a
throughput value, time delay information, a size of a
data packet that needs to be transmitted, a bit error rate,
a signal-to-noise ratio, or a signal to interference plus
noise ratio;

the third information is used to indicate the hardware

configuration of the network device; and the third
information comprises at least one of: an antenna-
related parameter of the network device or a processing
capability information parameter of the network
device; and

the fourth information is used to indicate the hardware

configuration of the UE; and the fourth information
comprises at least one of: an antenna-related parameter
of the UE or a processing capability information
parameter of the UE; wherein
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the antenna-related parameter of the network device com-
prises at least one of: a quantity of antenna elements, a
quantity of transceiver units (IXRUSs), or a quantity of
antenna panels; the processing capability information
parameter of the network device comprises at least one
of: a signal processing capability, a data calculation
capability, a storage capability, a central processing unit
(CPU), a graphics processing unit (GPU), or a neural
network processing unit (NPU); the antenna-related
parameter of the UE comprises at least one of: a
quantity of antenna elements, a quantity of TXRUs, or
a quantity of antenna panels; and the processing capa-
bility information parameter of the UE comprises at
least one of: a signal processing capability, a data
calculation capability, a storage capability, a CPU, a
GPU, or an NPU.

12. The method according to claim 9, wherein the target
information is obtained by the UE through higher layer
signaling.

13. The method according to claim 6, wherein before the
performing, based on a first configuration parameter, chan-
nel coding by using a third coding module to obtain a PMI,
the method further comprises:

obtaining third indication information; wherein

the third indication information is used to indicate the first

configuration parameter.

14. The method according to claim 13, wherein the
obtaining third indication information comprises:

obtaining the third indication information after a fourth

coding module completes coding; wherein

the fourth coding module is a previous coding module of

the third coding module, and the fourth coding module
is one of the L. coding modules.

15. The method according to claim 14, wherein the third
indication information is further used to indicate to change
at least one piece of following information in an original
configuration parameter of the third coding module: a PMI
bit width of the third coding module, or a maximum quantity
of PMIs reported by the UE in one coding period.

16. The method according to claim 13, wherein the
obtaining third indication information comprises:

obtaining the third indication information before the first

coding period starts.

17. The method according to claim 16, wherein the third
indication information is further used to indicate to change
at least one of following original configuration parameter of
the third coding module: information used to indicate the L
coding modules, information used to indicate a coding
sequence of coding modules that perform coding in the first
coding period, a maximum coding time of the third coding
module, a maximum quantity of PMIs reported by the UE in
one coding period, a PMI bit width of the third coding
module, or a trigger condition for starting the first coding
period; wherein

the first configuration parameter is a changed original

configuration parameter.

18. A user equipment (UE), comprising a processor, a
memory, and a computer program stored in the memory and
executable on the processor, wherein the computer program,
when executed by the processor, causes the UE to perform:

reporting N precoding matrix indicators (PMIs) to a

network device; wherein
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each PMI is corresponding to one channel; a first PMI
comprises channel information of a channel corre-
sponding to a second PMI; the first PMI is one of the
N PMIs; and the second PM1 is at least one of the PMIs
corresponding to channels before a channel corre-
sponding to the first PMI, wherein N is a positive
integer greater than 1;

wherein the N PMIs correspond to L coding modules, and
any coding module of the L coding modules obtains at
least one PMI of the N PMIs;

coding of a first coding module is based on coding

information of a second coding module;

the first coding module is one of the L coding modules;

and

the second coding module is a coding module that per-

forms coding before the first coding module, and L is
a positive integer greater than 1.

19. The UE according to claim 18, wherein the coding
information of the second coding module comprises at least
one of: a channel state information reference signal (CSI-
RS) corresponding to a first channel, intermediate state
information for the second coding module to calculate a
PMI, time domain correlation information of the CSI-RS, or
frequency domain correlation information of the CSI-RS;
wherein

the first channel is a channel corresponding to a PMI

corresponding to the second coding module.

20. A network device, comprising a processor, a memory,
and a computer program stored in the memory and execut-
able on the processor, wherein the computer program, when
executed by the processor, causes the network device to
perform:

decoding N precoding matrix indicators (PMIs) received

from a user equipment (UE) to obtain channel infor-
mation of N channels; wherein
each PMI is corresponding to channel information of one
channel; a first PMI comprises channel information of
a channel corresponding to a second PMI; the first PMI
is one of the N PMIs; and the second PMI is at least one
of the PMIs corresponding to channels before a channel
corresponding to the first PMI, and N is a positive
integer greater than 1;

wherein the decoding N PMIs received from a UE to
obtain channel information of N channels comprises:

decoding, by using Y decoding modules, the N PMIs
received from the UE to obtain the channel information
of the N channels; wherein
any decoding module of the Y decoding modules is
corresponding to at least one of the N PMIs; and Y is
a positive integer greater than 1;

wherein decoding of a first decoding module is based on
decoding information of a second decoding module
and/or coding information of a second coding module;
the first decoding module is one of the Y decoding
modules; the second decoding module is a decoding
module before the first decoding module; and the
second coding module is a coding module that per-
forms coding before a coding module corresponding to
the first decoding module.
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